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191 pages of overview narrative documentation for HAER No. MA-20 and four photographs for HAER
No. MA-20-G were previously transmitted to the Library of Congress.

Locetion:

Engineer/Architect:

Date of Construction:

Present Owner:

Present Use:

Significance:

Project Information:

Talcott Avenus, Watertown, Middlesex
County, Massachusetts.

UTM: 14.321780.4692100
USGS QUAD: Newton, Massachusetts

Unknown.
1862; expanded circa 1320, 194 1; modifications in 1968.

U.S. Army Materials Technology Laboratories (AMTL)
Arsenal Street
Watertown, Massachusetts 02172

Building No. 313S contains an experimental foundry, ceramic research and
fabrication areas, and a clean dry laboratory. Building No. 313C contains
nondestructive examination (NDE) iaboratories, the NDE school, and a weld
laboratory. Building No. 313N contains the security offices, general
laboratories, ceramic laboratories, and offices, It also has ballistic ranges in
the basement.

Building No. 313 is one of the earliest buildings on the present AMTL
property and was integral to the industriali development of the Watertown
Arsenal in the late-nineteenth and early-twentieth centuries. It was originally
erected as a Carriage and Machine Shop for use in gun carriage production,
a primary manufacturing activity at Watertown Arsenal. It also contained the
central powerhouse for the three adjacent buildings to the west, south, and
north {312, HAER No. MA-20-F; 37, HAER No. MA-20-D; and 43, HAER MA-
20-C}, with which it formed a tightly functioning gun carriage manufacturing
complex by the end of the nineteenth century.

This documentation was undertaken in accordance with Section 106 of the
National Historic Preservation Act of 1966, as amended, prior to base
realignment and closure.

Virginia H. Adams

Assisted by Andrew Winters

The Public Archaeoclogy Laboratory, Inc.
387 Lonsdale Avenue

Pawtucket, Rhode Island 02860
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I. ARCHITECTURAL DESCRIPTION AND MODIFICATIONS

Building No. 313, also known historically as the Carriage and Machine Shop, consists of three
wings (Buildings No. 313S (south), 313C (center}), and 313N (north)) and a connactor (see
accompenying floor pian). The wings ere onented west-east end are connectad at the east end,
forming an "E", end by two north-south corridors neer the center of the wings. Building No. 313 is
iocated neer the northeast corner of the present-dey AMTL property in an industrial setting surrounded
by Taicott Avenue (sest), Whesler Avenue (south), Thornton Avenue (west), and Wooley Avenue
{north). Adjacent ienduse inciudes tree-lined Taicott Avenue, the mein entrance road to the east; and,
on the south, west, and north sides, peved roads abutted by the other three buildings of the
nineteenth-century gun cerriage menufecturing compiex.

Tha ariginal construction of Building No. 313, in 1B62, was iaid out in e U-pian composed of 3138,
313N, the east connector, and a smail, squere powerhouse structure et the base of the "U" on the
waest side of the connector section. This structure has been rebuiit and enlarged to the present
configuration of 313C. Whiia changes have been mede to the windows end doors, the major massing
cheracteristics of the north, south, and east sections, and the relationship of the buiiding to
surrounding structures is weii preserved. : -

Building No. 313 is a two-story, brick, E-pian buiiding. The east front connector section measures
175 ft. (12 bays) long by 50 ft. (3 beys) wide, end the wings are 250 ft. (24 beys) iong by 50 ft. (3
bays) wide. The originei sections (313S, 313N, and the connector) are of mill construction with red
brick beering walls iaid up in common bond. They rast on a smooth-face granite ashiar foundation and
waeter table, end 313N has en accessible basement, reveeling a subfoundation of drylaid tabuiar
fieidstone. The gabie roof of each section wes originaily a timber truss sheathed in siete. The present
roof of 313N and the connector, a nveted steel Fink truss sheathed in siate, was instailed in 1819,
3138 retains its original timber truss and siate roof. 313C is a brick and concrete block structure, with
a flat roof sheathed in tar and gravel. The foundetion of 313C is granite and concrete.

The brick weil treatment of the oldest sections consist of a rhythmic arrangment of ornamental
brick pitasters with sendstone cepitais, which separate the window bays and rise to a raking sandstone
cornice with a brick dentil course. At either end of the eest facade elevation, the wings of 313S and
313N form slightly projecting, three-bey, pedimented pavilions. The west and east end elevatione of
both 313S end 313N were originally identicel. They consisted of a trebeated, fuil-width entrance in
the central bey flenked by peire of nerrow six-over-six doubie-hung windows, The grouped windows
were repeated in the threa beys of the second story, and the pediments originaily contained paired
round-arch windows (now bricked-up) set in a segmental wall arch.

The original windows in the eest connector and elong the north end south elevetions of the wings
were tail, twelve-over-tweive double-hung sash, Window openings were timmed with sandstone
linteis and lug sills. As a result of @ major window replecement program in 136B, all window openings
heve been pertieliy or compietely bricked up end ali sash has been repiaced with muiti-light steel sesh,
some with hopper sectione. On the north elevetion of 313N, the second story windows retain
sandstona lintels, whiie those on the first floor have been repleced with brick. All sills were removed
end replaced with concrete. On the south elevation of 3138, ali sendstone lintels remain on both
levels. Five bricked up window openings near the center of this elevation aiso retain eandstone silis
end document oniginal window dimeneions. The remaining siils have been replaced with concrete. A
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number of original wood sesh basement windows ramain on the south side of 313N. The windows
of 313C are steel sash with concrete sills.

Door openings were located at either end of the main wings and along the sides. Due to Building
No. 313’'s centrel position within the gun- carriege menufacturing complex, most doorways
corrasponded with similar openings in adjecent buildings. Lintels were granite, and possibly,
sandstone, All originel openings heve been ehered; however, two beys on the north side of 313N
contain whet appeer to be originel granite lintels above bricked-up openings, directly opposite similar
doorways in Building No. 43, the Smith Shop (HAER No. MA-20-C). This elevation also contains an
reised modern doorwey in the eesternmost bey. Similerly, there is e broed-arch doorwey, now pertially
bricked in, on the south elevetion of 3138 facing an opening in Building No. 37, the Foundry {(HAER
No. MA-20-D). Pilasters above the doorwey were termineted as pendant strips between the first and
second floors. An identicel treetment appears et the west end of 313S. The south door may have
been added end the west door was altered in 1894, when Building No. 312, the Erecting Shop (HAER
No. MA-20-F), was constructed perpendicular to the west end of Building No. 313. Building No. 312
has two erched openings directly opposing the west ends of 313N end 313S to fecilitate the -
movement of gun carriege parts during assembly. The west doorwey of 313N hes a modern
eluminum-and-plate-gless treatment, es does the east gable end and the adjecent bay to the south if
the connector. The mein doorway in the eest end of the south wing has been heightened and e new
pink concrete lintel end rolling steel door added. The central wing, 313C, has modern doorweys on
the west end end sides.

A noteble feature of the building’s exterior is e series of exposed cast iron wall plates tied into floor
supports on the east elevetion of the connector section and along the north and south elevations of
both 3135 end 313N. The brick powerhouse chimney and a line shaft, pulleys, and rope driver power
system that were associeted with the powerhouse and transmitted power to edjacent buildings were
removed by the 1930s. '

_ The present-dey interior plen of Building No. 313 consists of a single, high-bey space in 313S; two
floors with centrel corridors flanked by offices and leboretories in 313N and the east connector; a high-
bey spece et the eest end of 313C, and two floors at the west end. Finishes in 3138 are a concrete
floor, painted brick wells, and exposed roof freming. The pertitioned lsboratory end office spacas in
313N, 313C, end the connector ere finished with plaster and wire lathe wells, vinyl tile floors, and
acousticel tile ceilings. The simple door and window trim was installed in the twentieth century, A
" besement is located under 313N.

Thae interior of Building No. 313 originally contained two stories. The south wing, 3138, wes used
es a woodworking end carpenter shop. The north wing, 313N, contained a Machine Shop, powaered
by the steem engine in the centrel powerhouse section. The first substantial changes occurred in the
1890s. The second floor of the south wing wes removed about 1830 in order t0 accomadete rail
crenas when the cerpenter and pettern shop were moved to Building No. 72. The wood roof truss
system was thus exposed end remeins visible today. I contains e pulley and wooden sheft hoisting
mechanism ettached to the center ridgeline at the midpoint of the wing. 3138 also conteins two 10-
ton reil cranes, ¢ Whiting end a Milwaukee, installed in 1918. In the north wing and eest connector,
the wood framing end floors were repleced with steel and concrete in 1919,

The central wing, 313C, hes been expanded several times. About 1920, or shortly efter the
Arsenal ceesed genereting power in 1918, e one-story addition wes built westward from the
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powerhouse to Thornton Avenue. !t gained e second floor in 1341, In the 1968, the roof of the
powerhouse portion was rebuilt creating a high-bay structure in this aree abutting the eest connactor
of the main building. The brick gable ends of the powerhouse atill exist within the interior of this
newaer structure.

Two water aupply features exist below ground in Building No. 313. A brick cistern, constructed
in 1862 and rediscoverad in 1942, is located beneath 313C. It consists of a cluster of tan veulted
chembers and meaaures overall 286 ft. by 70 ft., with a depth of 21 ft. It was pert of a water supply ~
system fed by gutters and distributed via four holding tenks in the attic of 313N. It wes connected
by undergound pipes to other cisterns in the Arsenal.' The basement of 313N contains a circular dug
wall. Itis located within a brick vault alcove built into the south foundation wall of 313N near the east
connector. The original function of this faeture is not known.,

The most recent substantiel alterations to Building No. 313 occurad in 1968 with the closing of the
historic Watertown Arsensel and the establishment of tha Army Materiels and Mechanics Research
Center {(AMMRC). Modernization chenges, as discussed above, included the removal of original
windows, bricked-up openings, along with the installation of steel window sash and aluminum frama
doors. -

II. HISTORICAL INFORMATION AND SIGNIFICANCE

Watertown Arsenal was established in 1816 principslly as a depot for the storege, repair, and issue
of small arms, ordnance, and supplies for the U.S. Army, and, secondarily, for the manufacture of
small srms cartridgea. Tha original construction consistad of a regulerly arranged quadrangle of similar
brick buildings completed in 1830 and located eest of the prasent-day AMTL property. By the 1840s,
the construction of wooden field, siege, and seacoast gun carriages and their !imbers and caissons,
various ordnance accessories, and work in metallurgy and the development of cast iron guns, was
underwey. Whila the military continuad to rely on private foundries for much ordnanca work, and gun
carriage manufactuning was initially en auxiliary responsibility to Wetertown Arsenal’s mein ordnance
storage, maintenence, and distribution tasks, nevertheless these industrial ectivitiea came to have
greater importance throughout the course of the nineteanth century. Additional lands to the northeast
and west wera purchased in anticipation of expending manufacturing activities. One of the earlieat
remeining buildings in the western section of Watertown Arsenal that ia now the AMTL site, Building
No. 313, was constructed as a Mechine Shop, Carriege Shop, end central Powerhouae during the Civil
War eriod of induatrial expansion.

In the nineteenth century, field carriages and their limbers {detachable, wheeled, front sections for
field mobility) end caissons {emnmunition wagons), were constructed of oak timbers with wrought iron
rainforcement and ware relatively small and aimply deaigned. Seacoast carrieges, by contrast, needed
to be larger end more complex to accomodate the more massive guns, which were pivot mounted on
stationary basea. Carriages were constructed of cast iron, wood, wrought iron, and, at the end of the
nineteenth century, ateel. In all cases, carriege assembly conaisted of numerous parts that were
individuelly fabriceted and not interchangeeble. While the materials and methods of production of gun
carriages changed, manufecturing at the Watartown Arsenal has always been cheracterized by amall
quantity end variety of products, assembled from many apecielized parts, rether than large scele mess
production.
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During the Civil Wer, in addition to the Arsenal's other equipment responsibilities, the Ordnance
Depertment in 1859 officially adopted wrought iron for seacoast gun carriagee and directed Watertown
Arsenel to manufacture seecoast gun carriagee of wrought iron rather than wood. This directive
necessitated the erection of a new Mechine Shop (Building No. 313) and Smith Shop (Building No. 43),
immediately to the north, in 1862, Both the new buildings introduced new yet competible designs to
this section of the ersenal. Like the earlier Weet Timber Storehouse {Building No. 37; HAER No. MA-
20-D) directly to the south and the Eest Timber Storehcuse to the eest, Building No. 313 hed repeating
window bays, in this case primerily for lighting, rather than ventilation. The brick construction
meteriel, gable roof orientetion, and other elements were echoed, but a sandstone cornice was edded
above the brick dentil course. Building No. 313 wes erected at a cost of $108,352 and was similar
to a Machine Shop later built at Rock Island Arsenal in lllinois.?

The buildings of the gun cerriage manufacturing complex provided an integrated locus of
production. Rew wood from the storehouses was shaped in the carpenter shop in the south wing of
the Cerriege end Machine Shop. Wrought iron processed in the forge-was finished in the Machine
Shop in the north wing of the Carriege and Machine Shop. Other sections of thie central building
contained a powerhouse to run machinery and space for assembling carriages. A foundry for iron angd
brass cestings {loceted near the Charles River), an 18-ton reverbatory furnace (loceted in Building No.
71), end e bress foundry {located on the site of Building No. 312) were also introduced in the mid-
1860s end menufactured carriege perts.®

The 1880s expansion was executed under Thomas J. Rodman, Watertown Arsenal Commanding
Officer from 1859-1865. Thomas J. Rodman developed a highly innovative and successful iron casting
process used in manufacture of the lerge 15-in. {190-inch-long) guns, known es the Rodman Gun,
during the Civil Wer period. With the introduction of increasingly lerger caliber seacoast defense gune
such as this, modifications in gun’'carriage design and material to accomodate the heevier guns were
elso required. The items produced et Watertown Arsenal during the war period included 100 carriages
eech for 10-in. and 15-in. guns, 100 limbers for 3-in. guns 30 cernages for 12-pounder guns, along
with ceiseons, artillery munition, emall arms ammunition, shot, bayonet scabbards, cap pouches,
certridge boxes, waist belts, gun slings, end related meterials. *

During the 1870s, Watertown Arsenal continued to manufacture, at a much reduced scale,
eeecoest carriages for 8-inch, 10-inch, and 15-inch cast iron guns. The use of wood for gun carriages
declined efter 1865, end in 1879, installetion of the Emery Testing Machine at Watertown Arsenal
reflected the government’s intereet in reeolving controversy surrounding the relative merits of caet iron
and steel. The establishment, in the 1880e, of a new netional seecoest defense program included
provisions to enhence fortifications and update armements. New carriage designs for field and seige
breechloeding steel guns, as well as the febrication of barbette and diseppearing carriagee for 6-inch
to 16-inch seecoest guns, wee initiated. In 1891, in response to the production neede for these larger,
predominently steel cernages, the Depertment of Wer selected Watertown Arsenal as the Army’s gun
carriege menufacturing plent, e counterpart to Watervliet Arsenal, New York, which wes designated
as the Army gun fectory in 1887.

Appropriatione from Congress for thie new mission ellowed a significant expansion end
improvement of Wetertown Arsenel in the 1890s. Building No. 313, which wes centrel to the gun
carriage menufecturing complex operations, received a special appropriation of $27,000 for
modificetions end new equipment. In 1892, eighteen machine tools were purchased for installation,
including boring and turning milis, lathes, radial drilling machines, a screw machine, a tool grinder, and
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e bolt cutter. In the south wing (313S), removel of the second floor was required to accomodate
heavy machine tools and a craneway for large scale work and carriage erection. The north wing
(313N) was reorganized with small machine tools end a tool room on the second floor, lerger machine
tools end foreman’s office on the first floor, with an elevator for trensporting tools between the floors.
The power plant (313C) was updeted in 1892 with a coal-fired, 150-horsepower Corliss steam engine.
Motive power generated wes trensmitted to the edjacent foundry, installed in the Wast Timber
Storehouse (Building No. 37), and the newly constructed Forge {Building No. 43) by a system of wire
rope and line drivers, with large pulleys ettached to the outsides of the buildinga.® A new carriage
Erecting Shop (Building No. 312) was aiso built in 1894 west of, end perpendiculer to, the Machine
Shop. In 1899, e 250-kw Corliss engine and generator were installed end electric motors were used
for driving line shefts. The gensrator was moved to Building 80, the main Watertown Arsenal power
plant in 1915, and three years later, the Arsenal discontinued full power generation.

The Arsenal production of the new model disappearing gun carriage designs increased steadily in
the decades following this expansion. In the second half of 1898, the Machina Shopa were opsarating
16 hours a day with an extra night shift in order to meet demand. Because each carriage was an
individuel menufacturing and assembly task, proper machining and finishing of iron and steel perts was
vital to successful completion. As gun, gun mount, and carriages designs changed in the period from -
1892 to 1915, new machinery was introduced end existing equipment updeted.

By 1909, es a measure to increase efficiency and improve the complex induatrial operations,
Watertown Arsenel’'s Commending Officer, Charles B. Wheeler, initiated a review of the Watertown
plant. Wheeler invited Frederick Winslow Taylor and his associate Carl Barth to study the
manufacturing procedures at the Arsenal and meke recommendations for improvements in eccordance
with the Taylor Syatem of Scientific Management. Watertown Arsenal led other arsenals in adoption
of the system, which plenned every operation of edministretion, manegement, and work eccording to
a scientific plan. Under the direction of Barth, the first recommendations were successfully carried out
in the Mechine Shops. Among the numerous changes were enlargement of the planning room,
reorganization and expansion of the tool cage, and stendardization of tools, tesks, methods, and
production sequence, with continuel oversight by the planning division. Application of the Teylor
System was less effective in other areas of production, particularly the Foundry (Building No. 37, HAER
No. MA-20-D), but the Machine Shops served as a model for other manufacturing arsenala.®

During World War |, the production capacity of Watertown Arsenal wes substantially expended and
the Arsenal nearly tripled In size. Its primary output wea the manufacture of gun carriages for 16-in.
seacoest guns, although smaller gun carriages, armor-piercing projectiles, and other ordnence supplies
were also produced. Building No. 313 continued t¢ serve as an important Machine Shop. In 1919,
the building was updeted with the replacement of the woaod floors and columns of the north wing end
eest connector with a steel end concrete system, and the aree wes used for storage of geuges,
fixtures, and toola. About the seme time, the centrel wing was enlerged and set up as e recuperetor
shop. Parts were machined and finished in Building No. 313 for the stationary and heevy mobile
carriagea of mortars, anti-aircraft guns, and howitzers mortar carriages. However, specialized Machine
Shops were also installed in the Gun Carriage Storage Shed (Building No. 36) for armored projectiles,
and in 1922, a section of the new Erecting Shop (Building No. 311; HAER No. MA-20-E) of 1917 was
equipped with machine tools.

The level of industrial production et Watertown Arsenal and the role of Building No. 313 as the
principle Machine Shop of the gun carriage manufacturing complex declined after World War . Building
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No. 313 ecquired a new important function, however, in 1939, when the Arsenal ordnance training
programs, which haed operated intermittently since 1907, wes resuthorized and established in 313N,
and later expended to 313C. The Apprentice School offered ngorous coursee of instruction in machine
tools and shop practice and theory, inspection procedure, gauges, welding, radiography, magnetic
testing, chemistry, pyhsical testing, macroetching, general metallurgy, and blueprint reading. The
school maintained cooperative errangements with private engineering and scientific educational
institutions. it remeined in existence until the 1960e and was highly respected for its excellent quality
of ordnencae skills treining.” Meny of the metallurgy menufacturing and testing techniques taught were
developed for industriel applications at Wetertown Arsenal.

World War Il production required the Machine Shop output to increesa its output of a wide variety
of a small number of items for gun cerriages, railway and anti-aircraft gun mounts, and other ordnance
work. It wes referred to at this time as a jobbing shop. As Wetertown Arsenal increesingly became
e center for the research of ferrous metals and alloys after World War |l, the capebilities of the Machine
Shop in Building No. 313 were directed towards support in these areas. In the 19508 and 1960s, the
shop opereted a specimen shop, producing metal samples of specific sizee and shepes, such as Cherpy
and tensile bars used for materiels strength analysis. With the closure of the eastern section of
Wetertown Arsenal and the creation of the Army Maeteriale and Mechenics Research Center in 1968,
Building No. 313 received new ectivities. These include laboratories for powdered metallurgy and
ceremics research in 313N and 313C, a destructive testing lab in 313C, AMMRC security offices in
313N, and the installetion of @ motor generator set and casting equipment to the eest end of 313S.
The latter is thet only remeining facility for casting, once a mejor menufacturing process at Watertown
Argenel, on the present-day AMTL installation.

Hi. ENDNOTES

1. Dobbs, 26.

2. Burns and Bahr, 37. This document comprises the 191 data pages previously submitted to the
Librery of Congress for Watertown Arsenal, HAER No. MA-20.

3. Burns and Bahr, 77-81.
4: Burng and Bahr, 75 and endnote 8.
5. Baylies. '

6. Dobbs, 42-44. Burns and Bahr, 97-102. Winslow Taylor's involvement at Watertown Arsenal
is described in detail in Burns and Bahr, 1982 and in Aitken, 1960.

7. Dobbs, 41:42.
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LOCATION MAP WITHIN WATERTOWN ARSENAL

Scurce: E. G. & G., USATHAMA report, 1988.
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Historic Photograph, November 7, 1944. View of west (rear) and south elevations qf'313 Center,

looking northeast. u.s. Army Photograph: Corps of Engineers, New England Division. Fils No. 101. {Copy located at U.S.
Army Corps of Enginears, New En_q_land Division Waqtham. Massachusstts).




